Background: Lumbar disc herniation (LDH), a common disease, is often treated conservatively, frequently resulting in spontaneous resorption of the herniated disc. The incidence of this phenomenon, however, remains unknown.
L umbar disc herniation (LDH) is the most common type of degenerative discogenic disease. It is mainly treated surgically or with conservative measures (1) (2) (3) . Studies of acute LDH have found that 2 and 5 years after diagnosis there was little difference between patients who underwent surgery and those who did not (4) (5) . The literature has shown that conservative treatment of LDH has unique advantages, with the clinical symptoms of most patients diminished or even completely gone within a few weeks (6) .
www.painphysicianjournal.com dently screened the titles and abstracts of the articles that were retrieved and applied the selection criteria to identify the relevant material to be read in full. The reviewers' selections were compared and, in cases of disagreement, decisions were made by consensus. The reviewers independently read the complete articles and applied the selection criteria to determine whether the studies would be included in the meta-analysis. The selections were again compared and, in cases of disagreement, decisions were made by consensus.
Quality Assessment
Articles that met the selection criteria were assessed by the authors independently for quality (risk of bias) using the QUADAS-2 tool (10). In accordance with the QUADAS-2 user guidelines (11), items were modified for this study (12) . In domain 1 (Patient selection), the item "Was a case-control design avoided?" was omitted. In domain 2 (Index test), the items "Were the index test results interpreted without knowledge of the results of the reference standard?" and "If a threshold was used, was it pre-specified?" were substituted with the item "Was the method of imaging tests described?". This substitution was made because we included articles regardless of the technique used to test for LDH. In domain 3 (Reference standard), the items "Is the reference standard likely to correctly classify the target condition?" and "Were the reference standard results interpreted without knowledge of the results of the index test?" were omitted. In domain 4 (Flow and timing), the item "Was there an appropriate interval between index test and reference standard?" was omitted, and the item "Did all patients receive the same reference standard?" was substituted with the item "Were all patients tested with MRI or CT?". In accordance with the QUADAS-2 guidelines, articles were assessed for each item according to the following rating scale: high risk of bias, low risk of bias, or unclear. We also graded each study based on the Oxford Centre for Evidence Based Medicine Table (13) .
Data Extraction
Relevant data were extracted from the selected studies using a standard form that included information about the following items: country, age of patients, length of follow-up, method of imaging test, number of LDH patients tested with MRI or CT, and number of LDH patients with spontaneous resorption according to MRI or CT results.
Since 1990 magnetic resonance imaging (MRI) and computed tomography (CT) have provided evidence that conservative treatment allows resorption of the herniated disc (7) (8) . Although there have been numerous reports on this phenomenon, and researchers dedicated to determining how the resorption takes place, there has been little if any research on its incidence.
The aim of the present study was to analyze the incidence of spontaneous resorption after LDH, as observed by MRI and/or CT, with conservative treatment in a meta-analysis of cross-sectional studies. We searched a large quantity of relevant references and selected several publications in accordance with our requirements. We then assessed the quality of the studies (risk of bias) using the Quality Assessment of Diagnostic Accuracy Studies (QUADAS-2) tool and finally selected 5 studies and utilized the RevMan Version 5.3.5 software for the meta-analysis (9) . Subgroup analyses were also performed at various follow-up times.
Methods

Literature Search Strategy
Two of the authors independently performed a literature search in December 2015 without restriction to regions, publication types, or languages. The primary sources were the electronic databases of PubMed, Embase, and the Cochrane Library. The following MeSH terms and their combinations in English were searched in the [Title/Abstract]: lumbar disc herniation, herniated lumbar disc, LDH, conservation, conservative, non-operation, spontaneous regression, resorption, absorption. The related article function was also used to broaden the search. The computer search was supplemented with manual searches of reference lists of all retrieved studies, review articles, and conference abstracts. When multiple reports describing the same population were published, the most recent or complete report was used.
Inclusion and Exclusion Criteria
We selected all peer-reviewed cohort studies on LDH with conservative treatment published from January 1990 to December 2015 that used MRI or CT as a measure to assess the size of the lumbar disc protrusion. The number of LDH patients and the number of resorptions had to be displayed in the outcomes. Reports that failed to provide sufficient information for the data analysis were excluded. Two of the authors indepen-
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Statistical Analysis
Data analysis was conducted using RevMan Version 5.3.5 software provided by the Cochrane Collaboration. For categorical variables analyses, results were expressed as numbers with percentages. Also for categorical variables, weighted risk ratios and their 95% confidence intervals (CIs) were calculated using RevMan 5.3.5 software according to the inverse variance method. Heterogeneity was quantified using a χ 2 heterogeneity statistic and by means of an I 2 statistic for each analysis. A fixed-effects model was used if there was no evidence of heterogeneity between studies. If there was evidence of heterogeneity, a random effects model was used for the meta-analysis.
Results
The literature search initially yielded 779 relevant trials from PubMed, Embase, and the Cochrane Library. We deleted 304 articles because of duplicate data. Review of the references found 2 other articles. After reading the titles and abstracts, 13 articles (14-26) were selected for complete reading. Two studies of these articles reported by Autio et al (16, 17) were excluded because they did not count the number of the patients with spontaneous resorption. Thus, the remaining 11 trials were used in the meta-analysis. The study selection process and reasons for exclusion are summarized in Fig. 1 . The 11 trials selected represented a total of 587 LDH patients managed conservatively, 380 of whom experienced resorption. The studies accepted for the meta-analysis are shown in Table 1 .
Two reviewers independently assessed the methodological quality of the included trials with the QUA-DAS-2 tool. The outcomes are summarized in Table 2 . No significant publication bias was found, and significant heterogeneity between these studies was observed.
Our meta-analysis showed that the overall incidence of spontaneous resorption after LDH was 66.66% (95% CI 55.12% -78.21%) as shown in Fig. 2 in the forest plot. The funnel plot shows that the publication bias was minimal, and we were able to evaluate the overall rate of absorption with the meta-analysis (Fig. 3) . In all, 11 articles were from United Kingdom, Japan, France, Korea, and Italy, although most were from the United Kingdom and Japan. The meta-analysis showed that 
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Incidence of Reabsorption of LDH the incidence of spontaneous resorption in the United Kingdom was 82.94% (95% CI 63.77% -102.11%) (Fig.  4) , whereas the incidence in Japan was 62.58% (95% CI 55.71% -69.46%) (Fig. 4) . The sensitivity analysis showed that I2 changed from 91% to 0% after removing 3 articles (15, 20, 25) that were of low quality. The incidence of spontaneous resorption after LDH changed from 66.66% to 64.20% (Figs. 3,5) . Thus, the outcome changed very little, showing that the consolidated result was credible. discussion Spontaneous regression of disc herniation at repeat epidurography has been described since 1945 (27) . In 1990, an article was published in Spine in which Saal et al (7) first identified the phenomenon of spontaneous resorption as observed by MRI and CT. This phenomenon showed us that LDH could be treated conservatively.
LDH is a common disease with a high recurrence rate (28, 29) . It has a serious impact on quality of life. There is a general consensus among contemporary orthopedists that, for most patients with LDH, an initial trial of conservative treatment is preferable to surgical intervention. MRI and CT have proved to be excellent tools for following up patients with LDH who undergo conservative treatment. In most studies, however, patients were followed up with MRI or CT because of persisting symptoms after conservative treatment (30) (31) (32) . Thus, it is difficult to research those measured by MRI or CT.
We collected the articles for the meta-analysis without language limitation. After analyzing the selected literature, we found that the overall incidence of LDH reabsorption was around 66.66%. In Japan, the resorption rate was 62.58%, which is close to the average level. In the United Kingdom, the incidence was much higher, at 82.94%. The medical standards of the countries may have an impact on the incidence of LDH reabsorption with conservative treatment. The United Kingdom, as a developed country, has an excellent health care system. Conservative treatment could reduce complications, lighten the suffering, reduce the economic burden for patients, and elevate their quality of living (5, 33, 34) .
Because the overall incidence of spontaneous resorption after LDH is high, more research is needed on spontaneous regression after LDH with conservative treatment.
Limitations
Our study was limited because there were few sources from which to extract data, either in abstracts or published studies. There were no randomized, controlled trials that met our criteria. Obvious confounding variables were the use of different inclusion and exclusion criteria and the treatment modalities employed. A random-effects model was therefore chosen to account for this heterogeneity.
conclusions
Whether LDH should be treated conservatively or surgically remains a source of controversy. The phenomenon of LDH reabsorption has been recognized, and its overall incidence has reached 66.66%, according to our results. Conservative treatment may therefore become the first choice for treating LDH. The cost reduction thereby achieved should benefit patients and society. Research on spontaneous resorption is still sparse. Future studies with a similar design in prospective, randomized, controlled trials are required to study the phenomenon of spontaneous resorption of LDH.
